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Abstract. One of the main goals of any higher education system is developing students’ critical think-
ing. Critical thinking contributes to decision-making and problem-solving skills, whether for profes-
sional or personal purposes. Teaching, on the other hand, has been largely influenced by new infor-
mation technologies which have changed some of the related concepts and tools. The quality of the
teaching process is multidimensional which is why no single unit of its measurement has been developed
yet, in spite of numerous surveys that have collected massive amounts of information from the existing
practice. The aim of this paper is to establish the most appropriate higher education quality measure,
which would consist of all relevant indicators from different aspects, including implementation of critical
thinking in the teaching process, weighting by two main groups of participants in the process - teachers
and students. Multicriteria decision-making has been recognised as a suitable framework for achieving
this goal. In fact, the problem of measuring teaching staff performance could be set up as a classical
problem of multicriteria decision-making. With this approach the quality of teaching process should
be simultaneously estimated by n quality assurance criteria and in accordance with those criteria m
alternatives (professors) would be ranked or estimated.
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1. Introduction
Educational system is a large, complex and ‘living’ system in which rapid development of science
and technology allows no time for long-term adaptation. Changes introduced with the purpose
of harmonization with the highest standards of excellence must be fast and efficient. Recently,
transformation of educational processes has been further accelerated by new and unexpected
conditions caused by COVID-19 and the ensuing epidemiological measures. The situation re-
quired such changes that would meet the requirements of the epidemiological measures and
at the same time allow for an ongoing and undisturbed operation of the educational system.
∗Corresponding author.
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Compliance with the epidemiological measures reduced the spatial capacity of higher education
institutions which resulted in part of the teaching being held at a distance. However, the imple-
mentation of changes cannot be based on the existing teaching methods which are not effective
under new conditions and could potentially reduce the efficiency of the entire higher education
system. Replacing ‘traditional way of teaching’ with distance learning involves implementation
of a series of new tools such as forums, chats, quizzes, workshops in the teaching process where
both teachers and students have to respect all pedagogical norms. Such a dramatic shift in the
approach to teaching provided new opportunities for improving methods aimed at developing
students’ critical thinking (CT).
1.1. Quality of higher education
By 2025, the projected global demand for higher education could reach 263 million students.
This represents an increase of 163 million students in the last 25 years (since 2000). Increase in
demand for higher education is accompanied by a growing demand for quality assurance that
can be a driver for institutions to achieve excellence in higher education [23]. There are several
aspects of quality that are important in higher education – teaching process as a whole, teach-
ers’ qualities, students’ qualities, quality of literature and ways of adopting new lectures. The
quality of the teaching process in higher education is achieved through curriculum planning,
choosing relevant content and developing students’ competences. Planning, organising and
implementing the teaching process requires adopting a multidisciplinary approach. Students
should be equipped for lifelong learning and should develop the ability to apply theoretical
knowledge to devise solutions to everyday practical problems [10].
The authors add several more criteria to this first aspect of quality – the course workload
is in accordance with the assigned ECTS credits, the harmonization of all forms of teaching has
been achieved, the method of knowledge assessment is appropriate and in accordance with the
anticipated skills and competencies, and the teaching process provides time and opportunities
to practice critical thinking. In terms of teachers’ qualities it is important that the teacher is
highly proficient in the course content and is well prepared for teaching, that he/she answers
questions regularly and clearly, connects theory with the practical examples, leads the teaching
process efficiently using both his/her own materials as well as external sources. It is important
for teachers to have good communication skills and to be able to create a pleasant teaching
atmosphere (risk-free environment excluding mockery). In addition, he/she must be available
to students for individual discussions during office hours, allow students to think and theorize,
be objective and promote the active involvement of students in the learning process (enhancing
critical thinking) [4, 28]. Students, according to [28], need to develop self-confidence and aware-
ness of the value of their opinions and ideas, they need to be actively involved in the teaching
process, listen to a variety of opinions with respect and express their own judgement, but also
in some cases refrain from it.
Teaching materials are a prerequisite for the success of education. According to [10] higher
education teachers are able to (among many other things) design and prepare both teaching
materials and assessment materials to evaluate students’ achievements. Mandatory teaching
literature and materials from alternative sources need to be available to students in order to
enhance their acquisition of factual knowledge and encourage thinking. Quality also depends
on lectures availability in video form. Last but not least are the ways of adopting new lec-
tures through classes, reading, multimedia, demonstration and practice, group discussion, team
projects, peer – teaching and applying what has been learned, self-evaluation. Consequently,
application of scientific methods and modern technologies is unavoidable in the quality man-
agement of higher education systems because it allows an even distribution of responsibility
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based on timely, independent and inexpensive procedures in excellence testing.
1.2. Improving the quality of the teaching process
Modern higher education processes are learner-centred which is a crucial prerequisite for ef-
fective learning. Learner-centred education demands appropriate methodologies that can be
used by teachers to provide a variety of learning experiences [1]. However, formal acceptance
of some education models is not sufficient for enhancing effectiveness. Achieving a high quality
of teaching has never been as challenging as it is today and the challenge has encouraged new
trends in higher education, which cross both institutional and national borders [24]. This is
why Croatia cannot and does not want to avoid these global trends, especially those that lead
into European flows. In that context speed, effectiveness and excellence are its basic orientation
model.
This study presents a model for evaluation of quality of educational activities and its ap-
plication in the observed institution. The general hypothesis is that the model conceived in
this way can equally well support processing of the given excellence parameters of multiple as-
pects of education. Consequently, the paper is a contribution both to the basic research in the
field of operational research (particularly usefulness of multicriteria analysis) as well as to the
assessment of adoption of information-communication technologies in education. Verification
and validation of the model is carried out on the example of excellence indicators processing in
accordance with the current achievements in this field.
Previous improvements will be embedded in a newly developed model that will evaluate the
quality of the teaching process with the aim of developing students’ critical thinking skills as
a basic prerequisite of employability. Namely, as mentioned above, the current ways of deter-
mining the quality of teaching observe partial segments such as student satisfaction with the
teacher’s attitude, teaching or examining the possibilities of developing critical thinking skills
among students. We believe that incorporating different aspects into a single model of the
teaching process quality is possible by applying the multicriteria decision-making. Thus, the
quality of teaching will be viewed from a process approach, i.e. the teaching process will be
viewed through the roles of all stakeholders: future employers of current students, students as
end users of the teaching process who need to acquire knowledge and critical thinking in the
most appropriate way, and teachers as owners of the whole process. Also, it is highly important
to mention that this paper is oriented towards students and their preferences and it assumes
that learning outcomes set by teachers are aligned with the needs of employers as a result of
standard procedure defined by Croatian Qualifications Framework. Therefore, the proposed
model should result in the harmonization of wishes of all stakeholders that are included in the
learning process. Furthermore, the use of the AHP method will enable combining students’
subjective preferences and teachers’ objective assessments of the possible applicability of stu-
dents’ preferences in the teaching process, all in accordance with the desired teaching goals set
by employers.
2. Integration of the elements of the teaching process
Formal education, as we have known it so far, is losing its purpose in the age of the Internet
and available online materials that enable individuals to learn independently [5, 18, 13]. This is
a mitigating circumstance that allows most of the work to be transferred to the students during
the distance learning period. Critical thinking should be seen as a basic academic competency,
akin to reading and writing, which needs to be taught [12].
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2.1. Process approach to higher education
A process is simply something actors in that particular process do to get something done
(completed). Accordingly, process approach entails considering all the activities and perceiving
them as sets of inputs and outputs. For every process it is very important to understand how it
is done, when it is done, who does it, what is needed to get it done and how do you know it is
working effectively [26]? In higher education, we recognise three major stakeholders – employers,
teachers and students. Authors also emphasize this particular process because they want to
include critical thinking (skills) in existing evaluations. Where information and communication
technology (ICT) is implemented in the teaching process we distinguish between two main
approaches to teaching/learning: face-to face (F2F) learning (less use of available technology)
and distance learning that includes e-learning and traditional distance learning (with more
use of available technology) [9, 28]. The ultimate goal is to bridge the gap between students’
current knowledge and employers’ requirements. This paper assumes that the requirements of
the employers are aligned with the curriculum, which implies that teachers know what they need
to teach their students. On the other hand, teacher has to be adapted to the students without
lowering the criteria of successfully acquired knowledge. Moreover, new research implies that
critical thinking is one of the most important determinants of high education.
2.2. Developing student critical thinking
It is often suggested that there are two relevant characteristics that are important for the
success of an academic program - facilitating critical thinking and encouraging a variety of in-
tellectual styles [14, 17]. Critical thinking enhances decision-making and problem-solving skills
whether in professional or personal matters and it is thus crucial that the instructors recognize
the importance of developing such skills in their students. Discussions of the responsibility
for teaching students to use higher level thinking skills has been on educators’ agenda since
the 1980s [29]. There are many teachers that support the concept of critical thinking and its
implementation in curriculum, but at the same time they lack confidence or fear the lack of
capacity to do it. Finally, in exam-oriented cultures there is a huge emphasis on learning the
facts and information to excel on tests and usually that harms development of creative and
critical thinking abilities [22]. Research findings support the idea that such skills can be taught
and developed, i.e. that students can improve their quality of thinking if schools adopt critical
thinking strategies and techniques [3].
CT skills usually involve five segments: determining the reliability of sources, argument, predic-
tion, causal explanation and determining parts-whole relationships. Likewise, the very construct
of CT is seen as consisting of seven dimensions: truth seeking, open-mindedness, analyticity,
systematicity, CT self-confidence, inquisitiveness and maturity [30]. It is suggested that ped-
agogical skills such as background knowledge, thinking strategies and habits of the mind are
crucial in improving critical thinking skills among students [19].
Even though development of CT skills is recognized as one of the most important goals in
education, there is very little evidence to help teachers decide how to enhance them [16]. In
addition, it often seems that teachers do not practice the four learning processes: assumption
analysis, imaginative speculation, contextual awareness and reflective scepticism. This suggests
that in education CT skills are practised only to a very small extent [7]. Literature indicates
two possible ways of introducing critical thought in education: ’build in’ instructions with crit-
ical thinking skills incorporated into the content matter or explicit instructions with specially
designed lessons to provide guidelines in critical thinking skills [16].
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It is of great importance that teachers involve students through questions, discussion and re-
flection. Active learning methods offer the best solution in support of critical thinking. For
example, if students have time to ponder the question, discuss it in teams or elaborate their
answers to others, they are far more likely to use critical thinking skills at more advanced levels
of Bloom’s taxonomy [22].
The empirical research proposes that positive mood can have beneficial effects on problem
solving and cognitive flexibility [15]. Moreover, it is suggested that there are three kinds of
classroom interaction that are influenced by instructors: the extent to which faculty members
encourage or use students’ ideas, the cognitive level and the amount of student participation,
and last but not least is the amount of discussion among students in the classroom. Some even
suggest that it is far more important what students do for courses than how teachers teach their
courses. Teachers need to learn how to organize the class presentation, how to formulate and
ask questions, and how to give clear explanations about the abstract themes. They also need to
pay attention to course assignments or exams and their importance to the course, which requires
determining the specifics of the assignments and making sure they incorporate ’extraction of di-
verse ideas from multiple sources’ [27]. When considered in the context of developing CT skills
teachers can be seen as differing in terms of: (i) their attitude towards critical thinking, style of
thinking and competence; (ii) the way they approach the teaching of CT skills; and (iii) the way
they organize the teaching content [6]. Finally, it is important that the lever between students
and teachers is in balance, i.e. that both sides contribute to the development of critical thinking.
According to Bloom’s taxonomy, students need to implement a wide range of intellectual
abilities ’remember ’ (knowledge), ’understand ’ (understanding), ’apply ’ (application), ’anal-
yse’ (analysis), ’evaluate’ (evaluation) and ’create’ (synthesis). These should be encouraged by
teachers in course of teaching and exam sessions [20]. In order to achieve this teachers need to
ask students to: recall the information, provide explanations, demonstrate ideas or opinions,
make an analysis, assess, and think of other potential approaches to the task [21]. Nowadays,
Learning Management Systems (LMS) allow teachers to better understand and serve learners.
For example, critical thinking in Moodle-based LMS can be achieved in multiple ways – through
Forums, Quick Messaging, Additional Resources, Industry Exposure, Quality Assessments and
Feedback [11].
2.3. ERR model as an example of a process for development of CT
Evocation, Realization of meaning, Reflection (ERR) model was first described by Vaughn and
Estes in 1986 and it was modified by Meredith and Stelle in 1997. The models’ basic features are
closely related to encouraging critical thinking and in-depth processing of information. In the
evocation phase, the goals are to connect existing knowledge with new knowledge and motivate
students for the new lecture. In the realization of meaning phase, students come into contact
with new information that they should adopt, while in the reflection phase students think about
what they learned and strengthen the connection between new knowledge with the existing one
[2]. Teachers’ tasks in each of the phases will be listed down below. It should be noted that
discrepancy between the teaching style and the students’ learning style can be a reason for failure
in learning, along with the common problems of insufficient motivation and prior knowledge [8].
In the evocation phase, the teacher asks for active participation in the repetition of the material
on the teaching topic, motivates students for the topic, successfully raises students’ awareness
of their existing knowledge required for processing the topic, and introduces the goals of the
teaching unit. Secondly, in the realization of meaning phase the teacher motivates and helps
students to construct their own knowledge about the teaching unit, transfers his/her knowledge
to the students through the lecture, and cooperates with students in interpreting the teaching
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material by requiring interaction if/when necessary. Thirdly, in the reflection phase teacher
relates the previous knowledge with the new material/new topic, asks students to present new
information in their own words and encourages the exchange of ideas among students. The
ERR model is not difficult to adapt to teaching content if the teacher is motivated to improve
the quality of teaching and to encourage the development of critical thinking and active learning
among students [2].
3. Integrate approach based on multicriteria analysis
Currently, the world is living under new conditions, often referred to as the ’new normal’, caused
by the COVID19 epidemiological measures. These measures, along with the other turbulent
changes in social phenomena, require application of universal techniques and methods. In
this chapter, the process of determining a holistic view of the teaching process quality will be
presented, based on the previously conducted analysis.
3.1. Defining the set of indicators for quality evaluation
The first step is to determine what has to be obtained as the research output, i.e. what is the
final result of the research and what changes have to be made. In accordance with that all
indicators are defined. When choosing an indicator it is crucial to select an adequate number
of them (if there are too many indicators they can ’suffocate’ the problem solving process, but
at the same time it is important that indicators crucial for final decision-making are not left
out). In large systems, such as educational, sudden changes can lead to decline of efficiency
in obtaining their goal. Moreover, educational systems cannot be interrupted to implement a
change and then resumed. Changes have to be made along the way [4].
Considering the experience of advanced systems of higher education an expert team has to
define groups of excellence indicators. From the empirical materials, factors are selected that
best coincide with the 3 basic dimensions that authors find equally important (listed down
below).
3.1.1. Desired teacher profile
The owner of the whole teaching process is the teacher, which makes it essential to determine
teacher qualities, including the features that surface during the distance learning period. The
criteria to determine the desired teacher profile were established based on a range of question-
naires and student experience during direct classroom teaching and distance learning period.
The criteria are organised in sets as indicated by Figure 1, which presents only the section that
refers to teachers (from number 11). The section with sets from 1 to 10 refers to the student
profile which is not the focus of this paper.
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Figure 1: Desired teaching profile in Expert Choice
Five sets of parameters were developed to determine the desired teacher profile: lecture
quality, quality of teaching process management, teacher’s motivational skills, quality of orga-
nization and production of teaching materials and last but not least proficiency in applying
on-line tools for teaching. Students were required to assess each criterion listed according to
the level of importance. It turned out that ‘lecture quality’ received the highest average grade
while the lowest was assigned to ‘proficiency in applying on-line tools for teaching’.
3.1.2. The importance of each teaching phase
Given the importance this study is assigning to developing students’ CT skills, ERR framework
has been selected as an excellent example of a process that facilitates this endeavour. Methods
and techniques were developed for each phase of the ERR model - revision of the old material
required for the adoption of the ’new’ material, transfer of the ’new’ material and linking the
’old’ and the ’new’ material. Sets of methods developed by the authors are shown in Figure 2.
Figure 2: The importance of 3 teaching phases in Expert Choice
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3.1.3. Assessing the learning outcomes
Last activity in the teaching process is checking (assessing) students’ acquired knowledge. This
activity is equally important for students as it is for teachers. For students it is a proof of
achievement of the desired level of knowledge and for teachers it is a way of identifying the
possible improvements of the existing and previously adopted activities in order to achieve
better student success. In this way the improvement of the whole teaching process is achieved.
The goal of assessing students’ learning outcomes has been grouped into 2 sets of criteria – the
continuity of checks and verification methods (as shown in Figure 3).
Figure 3: Checking learning outcomes in Expert Choice
3.2. Subjective estimating of indicators’ weighting according to stu-
dents’ preferences
Second step is weighing the indicators. In this procedure, one should be cautious of not as-
sessing “all indicators as equally important” as well as of allowing simplified assessments made
by individuals prone to “weight” the indicators by themselves. Modern decision-making theory
argues that the methods based on pairwise criteria evaluation are most acceptable and that
they are more objective than those by which the decision-maker determines the importance of
all objects in one step. As already stated, the process approach focuses on user satisfaction.
In this case this is student satisfaction which is why they need to be involved in weighing the
indicators. Their subjective assessment of weight values of the indicators will reflect their pref-
erences in terms of the elements of quality - teachers’ quality, quality of the entire teaching
process, as well as the quality of the assessment of the learning outcomes. Thus, the quality
criteria are adjusted to the users’ subjective requirements. It is important to note here that
this is not about determining the level of the learning outcomes that students are required to
achieve, (which is defined by the curriculum) but only about the method that is or will be used.
In order to gather the necessary data a 22-item questionnaire was developed and adminis-
tered via the Internet. The first 10 questions aim at determining student profiles. Each of the
remaining 12 items consists of a set of criteria that students had to assess on the scale from 1
to 5 (1 being the lowest and 5 the highest grade) based on the importance they attach to them.
These 12 questions are the focus of this research paper and they are important to determine
the three goals presented in figures 1, 2 and 3:
• desired teacher profile,
• the importance of teaching phases and
• checking the learning outcomes.
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Total weight of each criteria in the groups was calculated as the arithmetic mean of values
that were assigned by all students. This gives an order of criteria according to the students’
subjective preferences.
3.3. Objective assessment of students’ preferences
The third step is to assess the possibility of students’ subjective preferences by the teachers. It is
necessary to determine whether the students’ preferences can be incorporated into the curricu-
lum. Therefore, the teachers must further evaluate the student’s preferences which leads to the
objectivity of the model. For example, if a student considers the possibility of distance learning
to be important, the teacher should evaluate the objectivity of its feasibility. To evaluate the
importance of indicators and the formerly mentioned factors representing sets of indicators this
paper uses one of the most respectable methods in that area, the analytical hierarchy process
(AHP). AHP, also known as eigenvector method as the first step in the analytic hierarchy pro-
cess, as it is generally accepted, is one of the best methods for determining the criteria weights
in any multi-criteria decision-making problem. This paper has adopted a hierarchical view of
the problem of the quality of teaching process in higher education which makes AHP a partic-
ularly suitable method. Analytical network process (ANP), for example, structures a decision
problem as a network, and is searching for complex and interrelated relationships between de-
cision elements. This paper started from AHP for determining the criteria ponders, while in
the second step, i.e. when the alternatives (teaching staff and their performance) are included,
any other multi-criteria method (PROMETHEE, TOPSIS, ELECTRE) can be used.
The experts in the observed area (in this case – teachers) will provide assessments about how
much a certain factor, or category, is better or worse than any other (pairwise comparison)
which will result in the so called Saaty matrix of mutual comparison. Based on this matrix it
is possible to calculate the final weight or importance of every factor by using an appropriate
software (e.g. Expert Choice) [25]. In the same way, in the next step, evaluation of indicators
within each category is carried out. The results of this study were calculated by Expert Choice
and are shown in figures 4-6:
Figure 4: Desired teacher profile – weighting indicators
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Figure 5: Teaching phases – weighting indicators
Figure 6: Checking outcomes – weighting indicators
3.4. General model for implementation in the institutions of higher
education
The scores generated in this study are not universally applicable to every institution of higher
education because all research data was collected at the Faculty of Economics, Business and
Tourism in Split (Croatia). Therefore, the present paper does not discuss the results of the
survey in great detail. However, the model developed and criteria presented can be applied
at any institution of higher education by incorporating their own data (customized use of the
model). Follows a summary of the most important features of this model. Firstly, it consists of
three parts (dimensions): desired teacher profile, importance of each teaching phase (based on
ERR framework) and checking the learning outcomes, each equally important. Criteria have
been developed for each part of the model based on empirical research and student experience
during the distance learning and direct classroom teaching. Firstly, students assess each criteria
(on the scale from 1 to 5) based on their preferences (thus, applicability to all study programs
is achieved). Secondly, experts perform a pairwise comparison, generate the so-called Saaty
matrix and calculate the final weight of each criteria (using software like Expert Choice). After
this step, weighting indicators are obtained for each criteria. In the next step, students have
to assess the teachers again (but now they are giving grades to the teachers rather than the
importance of the criteria). It is important to state here that if any of the methods is not
Multicriteria analysis of the quality of teaching process in higher education 25
applied by the teacher then a zero value is assigned to that criterion. According to this model,
a teacher that applies more than one method in teaching has an advantage over the one who
applies only one method. Lastly, final teacher grade presents the sum of the product of the
coefficients of the criteria and the grade of the teacher. To conclude, the model was developed
as a higher education quality measure that consists of all relevant indicators that are weighted
by different actors (both teachers and students) which was the aim of this research paper.
4. Conclusion
The shocking development of the situation caused by the COVID19 crisis accelerated the process
of introducing information technologies in higher education. The current circumstances indicate
that the academic year 2020/2021 will continue to present challenges in terms of implementing
the teaching process. In accordance with the official projections of the development of the
current situation, it is expected that teachers should be prepared for various scenarios: F2F,
distance learning as well as complete online teaching. The current obstacles will eventually
be overcome and we will be able to choose our teaching preferences again. This time we
will be able to choose from a wider range of options that we have mastered in this daunting
period. Undoubtedly, it will be necessary to use the new knowledge and skills about learning
and teaching gained during this period. This paper has adapted its approach to end users,
without lowering the criteria of successfully acquired knowledge. Likewise, the presented model
formalized the way of evaluating the development of critical thinking as one of the students’
essential skills after graduation. Finally, it is very important to mention that in the process
of determining the quality of teaching processes weighting coefficients are used to weigh the
student grades of teachers. The successfully developed model indicates that it is possible to
include multiple aspects of quality of education in a single model which the hypothesis presented
at the beginning of the paper.
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